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Calculation of the amount of immobilized Ru(II) complexes on the Pt-TiO 2 nanoparticles
To estimate the amount of immobilized Ru(II) complexes on Pt-TiO 2 nanoparticle, UV-Vis absorption spectra of each supernatant solution used for the immobilization reaction was measured (see Figure S3 shown below). The Ru(II) complex concentration used for the UV-Vis absorption spectral measurement (C A ) is estimated by Equation (1) based on the Lambert-Beer law.
• Thus, the amount of Ru(II) complexes in the supernatant solution (M S ) is estimated by Equation (2).
6.05 1000 mol . 2
Finally, the molar amount of the Ru(II) complex immobilized on the TiO 2 surface (M i ) can be estimated by Equation (3).
mol . 3
where M o denotes the molar amount of the Ru(II) complex in the 2.5 mM Ru(II) aqueous solution used for the immobilization reaction. The results are summarized in Table S2 . 
Calculation of the surface coverage of Ru(II) complexes per unit area of TiO 2
Assuming that the TiO 2 nanoparticles are spherical, we simply calculated the surface area on the TiO 2 nanoparticle (S m ) using Equation (4). In these calculations, the effect of the loaded Pt co-catalyst was omitted.
• • 2
10 cm 2 per one particle . 4 a = Averaged particle diameter of TiO 2 nanoparticle (15 nm)
Since the calculated surface area (S m ) based on Equation (4) corresponds to only one TiO 2 nanoparticle, it is necessary to determine the number of TiO 2 nanoparticles (P t ) contained in 30 mg to estimate the total surface area of TiO 2 (S t ) used in the immobilization reaction of the Ru(II) complexes. The total volume of 30 mg of TiO 2 nanoparticles (V t )
can be calculated using Equation (5) . 5
The number of TiO 2 nanoparticles (P t ) in 30 mg is also estimated using Equations (6) and (7) based on the volume of one TiO 2 nanoparticle (V m ) and the total volume (V t ). . 7
Then, the total surface area of 30 mg of TiO 2 (S t ) can be estimated by Equation (8). 
